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Inerexied rafin and
decreased nitre oxde
Interstitial inflammation

Micravasoular rarefaction
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increased ROS

Vaseular inflammation

Proliferation of vascular smoaths
musche cefh with inhditicn

Inserstitial fibrosis of endothelislcell prowth

Early siage
Urie acid-induced vasoreactive hypertension
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Salt-sensitive kidney-dependent hypertension &
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=M ASEA(inflammatory nitric oxide) 2t AZME S4 MsXL

(neuronal cytotoxic nitric oxide)S MASI0{A] A Z2fjst £ AUS




H Z2d2HER 8= 24HUric acid)el A
O 848 Fd Aol HFF4HEE xanthine, xanthine oxidaseo] ¢]af] W0l xm| o] 3} o) A
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AzEojEY 18YE FEE T Ade
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Hyparuricemia  Hyperuricosuri

Uemary: 0%
Gastomesingl: 20%

Lirata crystal
deposition (gout)  {cardiovascular (r

Pro-oxidant

eftecds?)

Uric acid crystals
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Irreated ranin and’
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Intesteal indammation
Mrersvasrulsr szapfactisn
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AbEsith 282 dA T Yol Ao AT wi7bA] -80TAA ®apsith 54
e 1 mL cuvetted] A& 20 plL, 05 mM phosphate buffer(pH 7.0), 20 mM

DTT 100 puL, 3 mM NADPH 100 pL, €49 100 pLE Y+t HESde] &5+ 3
7°Ci AAEA A Eke] oF 1087t preincubation 3 %o 3 mM HMG-CoA 100 n

LE 7lete] A whES A[Agt wbgo] Al s Aol 340 nmell A 51
%%‘: W3S 7] 53¢ttt HMG-CoA reductase®] A&/ tf 3 Ao ¢jsto] ALt

C
= a- - )x100
T

T: AO.D. of sample C: AO.D. of blank
- AEFE o] &3 T FHzHE T§F 58 AEFE o]&3 T FUzHE TF 5
AL Park 59 #HHS dF F43ste] HepG2 A*EE 6-well plate(Corning, Lowell,
MA, USA)°l DMEM(FBS 2%)% AFg-3Fo] 5x 105 cell/mL= F538FaL, 2423
dste] o]& PBSE A& $ 10 png/mLe FdzeHEC] FR/E A= DMEM
(FBS 0%) iAol F=&5 242 %75}"4 AIZE Wi FETh 1§ AFAS AT o
S 1% eSS FqFst= PBSE MYE 13 MAsIa oA ool H7hs A &
S PBSE AEZE 33 A3 T lysis /\]74 T FY9 2= g
kit(AsanPharm)E& A}€3te] T332 =AHs1, dwlAdS [owry HO

Ze2HE Fe AEHT
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- Apolipoprotein 4] A2 Apolipoprotein®] #H|'s<2  enzyme-linked
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5% 10° cel/mL® ¥F&ta N85S ALF F 2447 Fol wjFAds 96-well
plate(Corning)°ll 50 pl/well® ¥F3tal 4T =#x3kt} 12417 & 5% skim milk

of 37CelA 143 &<t MFe ths 12k Al 22 A S S AT vpx ez

kA AJeke] 1 2-phenylenediamine(100 pL/well)ell 30%7F ¥F3-A1Z1 & 492 nmoll A
FHEE SAg.

® SH2HE AA AEIA A5S AT IAHEANE A8 ¢45

i

ANEgA - nZYaHEES
HE Alole] wbA

NRAAA R,

AT FA7F obd B 1 zHEEdST A
ol = Abs, 807 o
okt 291 -+ (Randomized, Controlled TriaLlRCT)E 7] o2
stH, a3k 49 1w xA| F (cross-over test)
Ato] @ wA : TC, LDL-c, HDL-¢, Z#l=HE A3 (A) %, of A w9 (apo B-48,
apo B-100, apo E), ACAT, LCAT, 7a-hydroxylase €4, Lipoprotein
lipase &4 & Y& vtolontAE 54
SAAE 11:7:‘4” zwd AdaS SAH o= vlaste] p<0.05 el A
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#8734 ¥

- XOase &4 Adl =AHWLE Corteo] WHol =3l A3} ¥ E 0.1IM
potassium phosphate buffer (pH 7.5)°] Xanthine 2mM< =<l

0.lmlet AlFE4d 0.1mlE 7Fslal, dx2+de Alg=4d U2l S/75E 01ml #7kske] 3
7Col A 5E7F 9k& A7) 31 20% trichloroacetic acid(TCI) 1mlZE 7}ste] ¥F&S T A|7]aL
A E ot @i AS AA A2 F 9bgd Fo A E uric acidE FE = 292nmo
A SAste] dF AoR AfE&s TETh

A& (%) = 1- {(FH-g7+9] uric acid A =F)/(N3=7-9] uric acid B =)} x 100
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- Xanthine oxidase (XO) % aldehyde oxidase (AO)9] FAE =4 : g49
Rajagopalan 5(1962) 2 Maia®} Mira (2002)¢] We] wel E7] 7+ 22 o 2 5E
XO ¥ AOE 3%, ammonium sulfate %, 54 % dAZEE st F & AA
sk & —70Co A BAsHA ARSI XO &4 =+ Stirpe®} Della Corte (1969)2]
Wo] wel 7] xanthineS 8A4F0 79 A ALE %= YEuw, AO FAHEE
Rajagopalan 5(1962)2] ®rHeol we} 7] NMN(N1-methyl nicotinamide) . = 5-H
2+stE pyridones 300 nmolA =743 thg A2l 80% ethanols % 7Fsk W)z
Tol tek %= eI

- TEAY, 18AEFY e W dF 24 F A A s ES B A
Z 21—24g2] ICR (Crljori: CD-1), SPF/VAF outbred mice (Orient Ltd., Korea) &
FARI R ekl 137 o uro]l EHepaE AojAlo] ¥ & 7] EAFES] 5179
diets (PMI Nutrition, Brentwood, LA)® 15Ut AFS-3Fe] 7o 23471 &
Hell ARt AT 7 EAE TS 3o FAT(NC), 18AE S o

A QAFE S w20 allopurinol (10 mg/kg)S F3F +(ALL), 124

=
o AFABEAL Eojdt o7 FEI] 15:U7F 2
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F A& st} AllopurinolS H]
&2 05% Na-CMC & A=A A, sl 13] 4 8AJol A 9A] Aol 13]4)
153 A5 st Aolef B2 Fof 15A1F el S Tdst 18483

= 93 uricase A& A2l potasium oxonate (Sigma Co., USA)9] 7=
Hokazono ‘& (2010)¢] ol we} 744 allopurinol 2 FZF&29] Fo 1A7F A
05% Na-CMC &9 25mg/mLe] F== dEAA 250 mg/kegs B4 FAF 34
o potasium oxonate FAF 3A1ZF ol diethylether® vl A7l thg 7fE3le] &}
fAgmo 2 HE AHd o] Besk & U QAo =S auto uric acid kit (YD
diagonostics, Korea)E& ©|-&3sto] #Agtth. Aol= 4TColA HastHA &5 shal
Abe 2= 8 FEE ZH7 23£27C, 60+5%=, WHFT)= 1243 Ao w A
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Parameters

Condition

HPLC model
Column
Detector
Flow rate

Column temperature

Injection volume

Waters 1500-series
Agilent Eclips XDB-CI2 (4.6 = 1530 mm, 5 um)
UY 254 om
0.5 mL/min
40°C
20 uL

Crromatogram

‘\

p\

I &

Figure 1 Three dimensions

of PDA.

Mobile phase A: 1% formic acid in water, B: Acetonitrile
Time (min) A (%) B (%)
0 o0 10 '
7 20 10 5
Gradient 28 43 55 5
32 30 70
35 90 10
40 90 10
- B FEY A%
- Eo] A (specificity)
=AM dEeA 2 A= (linearity, LOD and LOQ)
- A 3A (accuracy)— 3 F&
- AU A (precision)
NG BEA REEe] QAW 2E g0

ellagic acid &%

Name of the extract

water 5% EtOH 30% EtOH 70% FE{OH
sample 1 12.4020.21 16.56=0.19" 9310217 10.03£0.66™
uRo" sample 2 11.44+0.12 15.57+0.58"" 1051 0.63° 11.67 0527
sample 3 12.0120.18 15.24=1.02" 10.02+1.407 11.96+0.18"%
sample 4 11.35+0.24 1677048 9.01£0.77 11.13£038"%
uRe sample 5 9.78+0.57 17.27£0277" 9.42+0.09"% 11.05+0.14™
sample 6 12.070.42 16.48+0.16" 987045 10980287
Ro™ sample 7 0.540.02 0.91£0.01"" 0.67£0.05" 1.0320.07

Data are presented as the mean+$.D. The dat were statistically evaluated using one-way analysis of

variance (ANOVA) followed by Dunnett’s Multiple Comparison test to compare significant differences
between the groups at ~P<0.05, ~~P<0.01 and ~ ~ P<0.001. "Statistically significant from the water

extract group.

Yunripe Rubus occidentalis L.

“unripe Rubus chingii Hu

.3 I . g

'ripe Rubus occidentdlis L.
o =

- B HEA AF

=

=

o] A (specificity)




0.

{(A) Blank

00—

LT

B0 060

1600 2000 20,00

004
040+
030

0.0 LF

1(B) Ellagic acid standard

oD 500 1000

. s
1600 25,0

oy
A50Q a0

1201 {C)uRO extract
LR

L

[eE il ‘LﬂL

E R K 3

500 1000

2000 2500

an00 anm

vzod (D) ARC extract

100
080
080
G40

Q.20

4

et (RIS 3 MR S S S 11 5

i LR R i3

200 500 1000

2000
e

T
1500

3600 Y

- AAA, A& 2 AFA (inearity, LOD and LOQ) : R* = 0.9999, LOD 0.25

ug/mL, LOQ 0.77 ug/mL

14000000
12000000 4
100000C0 -
8 8000000 4

y=4982531x - 13431
R* = 0.9999

5 10 135 20 25
Concentration (pg/mL)

- 44 (precision) ¥ A & (accuracy)— 3| T&




Concentration Intra-day Inter-day Recovery
(ug/mL) (RSD%)" (RSD%) (%)

5 0.54 3.15 99 37+0.86%
5-uRo” 10 1.30 2.95 97.54+1.15

15 0.85 2.23 101.01£0.17

5 2.21 2.58 99254151
suRc” 10 1.69 2.79 98.71£0.50

15 0.48 1.57 98.1621.10

"Relative standard deviation.

YEach value represents the mean+SD (n=3).
Dried 5% ethanol extract of uRo

“Dried 5% ethanol extract of uRc

1738728, ISSMCniing) 22877438
oA o HURMENHSWLD
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Comparison of ellagic acid contents in Korean and Chinese cultivated
species of unripe black raspberries

Ki Hoon lLee, Sunoh Kim*
Bk Tech Co, Lid, RED Cemer, Gwangiu 61239, Korea
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Abstract

The goal of this siudy was to iwestigate the eximets of ellagic acid in Kowan and Chinese black rspherries
ﬂd.gw]-wdﬁ!ﬂmﬁlnhm This study was alss perfrmed 1o estiblish 2 simple and refishle

T inlet (HPLCUV) amalytical method for the detenmination of eflagic
u:liﬁtqlit,ultnldbeﬁﬂh&hﬂlfrﬂtnlmamh’u&)ﬂwmu@
(wiic) fruim 25 healihy functional food ingrediens. wio and wie were each eximewd with 1%, 56, 3%, and
T el Amang de exkacts of these o vaieties, fhe 56 eflume] exics of ui and uic shiwed e highesi
condens of ellagic ackd, 16.5 and 17.27 mgle, mspectively. The specificity was safisfied widh metention time and
photo-diode sy (FDA) spectrum by anabysis of ellgic sl wing HILC and ¢ onpasison with 2 standand conpound.
Ellagie o i was validsied for its linit of detection (LOD), limii of qwouitstion (LOQ) precision, and acouesy.
It showed a high linearity in the caliwafion curve, with o coefficient of determination (R') of 1.9999, and fhe
LOD and LOQ values were 025 and 0.77 geiml., Wﬁbdg‘[hmh:h'dﬁﬁ cecidentalis aml R
chingi can be wal si = healihy and vestural

ey wenls : unipe black raspbery, elligic acid, HPLC, validofion, functions] food

ax)s] Wi}
Q=

Soluizbali= rointofle

“Comespondng awhor. E-mml | smod@¥koses ackr
Prore : 8260582001, Fax @ 8262.58-20
Fecerved 27 Jane 2018, Revieed 31 Judy 2018, Accepied 1

m]? The Korean Society of Food Peservation All
nghts remrved
F73 = AA R
Ny BRA 2E5E9 BIE A% ¥ Ellagic acid &3 £




hexane, chloroform, ethyl acetate, butanol, water

Unripe R coreanus (G0 g)

— extracted with 5% EtOH

concentratnon

concentrate (30 g)
—s— suspended with H,O
[=e— partition with hexane

H;0 fraction

l: partition with CHCl;

H,0O faction

I: partition with EtOAc

H:O fraction

—— partiton with BuOH

Hexane fraction| CHC, fraction EtDAc fracti i
[ 0.04 ) ] [ 020 ) ] [ ru‘me"] [B'?Est.f'é"“] o

<H 3 HEake] gu EE>
7} #3829 ¥ Ellagic acid®] &S HPLCE o] &38to] AF A
TAg. 1 A3, ethyl acetate FolA 7HE B2 ellagic acid7l A& A

water, chloroform, hexane®| <=° & ellagic acid’} &< %.

A ; E
o ] i .
- B STD |
B 15.79 mg'g F ‘
‘ uke) |
€ 1684mge G
| ||
‘ uRC L il
D 044 mgp H
| Hex fraction ‘_ [ |" %

EtOAc fraction

[
i
o
B
|
m

BuOH fraction

0.86 mg'p

H,O fracton




T Ellagic acid contents
[meg/e]
5% ethanol extract of unripe Rubus occidentalis L. (5-uRo) 15.79+0.68
5% ethanol extract of unripe Rwbus chingii Hu (5-uRc) 16.84+0.40
n-hexane fraction of 5-uRo (5-uRoH) 0.44£0.04
Chloroform fraction of 5-uRo (5-uRoC) 0.83+0.11
ethyl acetate fraction of 5-uRo (5-uRoE) 15.37+0.71
n-butanol fraction of 5-uRo (5-uRoB) 3.58x0.20
‘Water fraction of 5-uRo (5-uRoW) 0.86+0.06
- ARATE FA (SUEF, RN 5) uE) BRAU Fo SFEol
ellagic acid® 2F213}9]e
- ellagic acid®l ThFE V1AL el BT A7E FAAE A5 vt @
ouh 2 A7 &5 NEAA AAF T AxAEel Wi BebALEe] wA A
27} Oe Y S RS FH ARAR 55 7R dnads
- EE, FEB AA FRT AT B Fuie a¥o] Fusle] gloum we
WO ool e WA H5% Ao A

in vitro 87} 71&
(1) HMG-CoA Reductase Activity

& BERR 5% FAFEE9 HMG-CoA Reductase &4 =A

- HMG-CoA reductase (3-hydroxymethyl-3-glutaryl-(HMG)CoA-reductase)= =d 2=
HE A4 rate-limiting enzyme 2 HMG-CoAS mevalonate® W3HA| 7] &= wh

¢

%S5 Zujdty, feedback inhibitione] Uo7 HFAIEQ Z AHE, FUHAEQ
25-OH-cholesterolel]l 98] ZH=EHA, ZH~HZ FAA 714dS A3 Axy Zd~

HE ol
o] A 3f ¥ o
- HMG-CoA reductase Activity/Inhibitor Screening kit (Biovision, K588-100)& ©o]-&
st AdS WPty o, PCTLEE Atorvastating AFHE3. NADPH7F SHAA 24 H
3}, HMG-CoA reductaser= HMG-CoaE mevaloate®} CoA= #3st= e
o] g3l g A e JAE AT
FAFEE HMG-CoA Reductase &9 Ao nx= 3
2 &te] 10 min &9 &4 9 2
A& ow ZAstHA HMG-CoA

Z7t5H o] E 7R 8= SREBPY wi7fol ¢ & HMG-CoA reductase ZHA]

gdF Zd2HE 555 4%

i)

AlZFe] Agel uhet
gkl 59l ¥ (CTL), PCTLS! atorvastatine =L o] A¥ A

A/F5] FRE kel WEHE £A5 stel BAT A, %R By

s A, Hkg- 5
2} FEEO Fr o FZX o2 HMG-CoA Reductase®] @Alo] AAHE AS sHeld
olo] o
AN A E
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<ol%at B bevd 33 FE BgEe vgd v

(2) =5 2 23529 Hep G2 AlEol dgh Alx5A el

Hep G2 Al ¥ ¢ cytotoxicity &3
- Hep G2 AX+= 10% FBS, 1% P/SE &3 MEM viA|o A vjge, FE=E2 &
A FE A2 Hste] vy HEA A VMR A FE2EE B 2
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- Hep G2 Aol 24, 48 A ZH&F H2lst & MTT assays T3t A3} 24A] 7Fol| A
© AFEEANAE AX Aol YElA fger, Q5|y Jigwd 33 AFFEE
(HDR-2)oll - & cell proliferation & 37} 21y, 48A| kol m|&x HEA} 22 S
AFEAgA FoHQd Ax=4E st Aoz AlgEo & AFHA AZF 249
284 & gelgh
- "<&y BRI #8852 LDH g3 WHeEE FAst] AEXsAds gls 1 4
I 1F5% 30 pug/mle] TZolA 37] #&E(ethyl acetate, butanol, water)ol Al 2%
A AMEFAol Ao S 30 ug/ml o]t sEoA APS s Ao= oy
uRD HOR-Z P
MhE s i i_
il a a
©e "ium'll u 1. CE "ium'll = wma (5] 8 L !Jm .
uRD HOR-2 oP
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(3) Hep G2 AI3E9] lipid accumulation =%

- Hep G2 A3l free fatty acid (FFA)E g5t AW 2 F2HE LS 5
oo, s B FEE g A A s Felstr] st AAdE AT
£ oil red O (ORO) Al °F& o] &slo] AW+ Ao WstE w2 1 23 w53 &
A FEEC 9% FEoEAQ %) S
Jl g Suffol wlal] FoAd TAasE I
- T3 g T2 fFEHIL Ade EE8A 27](52F R. occidentalis)#F F=4F EH

%P R. chingii)¢}e] Fd2HE M &5& 47 s=d=gde 23 F
T A A 2HE g3
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(4) Hep G2 Al 9] cholesterol &% =4

- Hep G2 Aol &3 HiEx FE=5 Agstds # Fd2dE Addd Px+=
ke ﬂ‘ﬂﬂ% Cholesterol &74-& ELISA kit (Biovision, Milpitas, CA, USA)E o] &3}
o 54
- Total cholesterol(TC), free cholesterol(FC), cholesteryl ester(CE)Z
PCTLE+= simvastatin (SV)& A 2lg. = A3, CTLwol Ha w3}
2 Svalgd 9]3le] total B free cholesterol®] ko] #HAdtE AL
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in vivo 87} 71&
(1) /\]6‘4 S| 7;”

S

- APFEEE 6573 AE(1507190g)2] Wistar rate <) 5o
& Addste] AdS st on, e w52 2502

+ 5%), 731410715 3|/A17h), = F7](ights on from 8

(1507300 Lux)®] #@ow HdAE FEASHAA AT

- duk A5 = AIN-93GE, 2Zd2HE S A5+ Match Paigen’s Atherogenic

Rodent DietE A& =42 o3 2

EI]o

<Gl ZElsHE S AbR 248>

Maich Paigen’s

Iagraiiats AR Atherogenic Rodent Diet
Casein. 30 mesh 200 75
L-Cystein 3
Soy protein 0 130
DL-Methionine 0 2
Corn starch 397 275
Maltodextrin 10 132 150
Sucrose 100 30
Cellulose, BW200 50 a0
Sov bean oil 70 50
t-Butvlhydroguinone 0.014
Cocoa butter 0 75
Coconus oil 76 0 35
Mineral mix S10001 35 35
Calcium carbonate 0 55
Sodium chloride 0 8
Potassium citrate 0 10
Vitamin mix V10001 10 10
Choline bitartrate 2.5 2
Cholesterol, USP 0 25
Sodium cholic acid 0 5
FD&C red dye #40 0 0.1
Total 1.000 1.000.1

- AP F 87 (n=7TR)E, WAIRE A NC, nZe=HE 3 AFERE A
&3t HCD, 128 2HE + AlsdE5EEXA5%T4FE= 50, 100, 150 mg/kg (uRO50,
uRO100, uRO150), A ZFU2EHE + ellagic acid 2, 4 mg/kg (EA2, EA4) ¥ 1EdH 2
H = + simvastatin 4 mg/kg (SV)#o 2 FEFFOH E3 AlEE oz A 33

om, AME= 19 13 4753

o
( r_?ﬂ,




<AE T 2>
Group number Diet composition
normal control (NC) 7 normal diet + saline.
high cholesterol diet (HCD} 7 high cholesterol diet + saline

5-uRo 50 7 high cholesterol diet + 5-uRo 30 mgkg B.'W.

5-uRo 100 7 high cholesterol diet + 5-uRo 100 mgkg B.'W.

5-uRo 150 7 high cholesterol diet + 5-uRo 150 mgkg B'W.
ellagic acid (EA 2) 7 high cholesterol diet + ellagic acid 2 mgkg B.W.
ellagic acid (EA 4) ) high cholesterol diet + ellagic acid 4 mglkg B'W.
simvastatin (SV 4) 7 high cholesterol diet + simvastatin 4 mg/lkkg B'W.

- wrAE dFddd 2dA FA45sd e, 43 5 F oe AAES AT

1. physiological analysis : body weight (g), organ weight (liver, kidney, spleen),

2. biochemical analysis : Liver tissue (total cholesterol, free cholesterol, cholesteryl
ester), Blood (total cholesterol, HDL-cholesterol, LDL/VLDL-cholesterol, Triglyceride,
ALT, AST, AIl, AI2, CRI, MDA, Protein carbonyl), Enzyme activity (HMGCR,
CETP, LCAT),

3. RT-PCR (HMGCR, SREBP2),

4. Western blot (phospho-AMPK/AMPK, pHMGCR/HMGCR, m/pSREBP2, INSICI,
HMGCR, ACAT?2)

<) o]
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Body weight (g)
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WROI0
WEDLD
EA2
EA4

Oral aiministration

200+ "
1001
l.' HCD treated N
Dﬂa"}1‘11‘-‘-1.‘53‘11‘5?‘53‘:3‘43‘34‘24‘5&5‘1
Day
B 354 N=7-8 0.087 N=7-8
30+
o 15 ) gﬂ .06
Z ) ) s
‘» = A
. =
= 13 -
= i
o 10 L —
& 0.024
ﬂ {'D[;_ T
Liver Kidey Spleen Liver Kidney Spleen
- Fx2A e TC, FC, CES 547 Ax, NCell Hlste] nge=eEAaFolae 54
Eo] kA oz wmolxlon uRO, EA, SV E5F HCDol Hste] fro]xo=z 7hAas)
= A2 w9 FC, CEE HCDZ% 2% FofFolA e 8eAt oy}, gash
e g3




Liver

- Liver
C 1200 5007
5 100 3 400
2 1000 1 E
— *k * s 3 -
z 900 o ;m
S 8
| ||1||=||"| M 1
£ 700 E
S AT 2 100 ===
2 100 =
- T T T T T T T T
o \(_‘ HCD 30 100 120 SV EA? EAd NC HCD 50 100 150 SV EA2 FAd
= Liver Free cholesterol/
= cholesteryl ester
E 700 54
£ =
= 600 F
:: -
= | [ M= E
£ 400 o]
< 100 £°
@ =
= = 11
3] NC HCD 50 100 150 SV EA2 EA4 i
TNC HCD % 10 150 SV ER EM

(3) AsetA

- dAS AfFHEe] AL FEgldk 3 TC, HDL-cholesterol, LDL/VLDL-cholesterol,
=A%k 1 A3 HCD & NCo H]3te] TG, LDL/VLDL-c, TG,

TG, ALT, ASTE
AST ko]l #9421
simvastatin

(TC —

Z7tetd o, v EEAFEE,
T 7V HAhsteE S XY, Al atherogenic
, Alb~= LDL-C/HDL-C, CRI(coronary risk index)&

ellagic acid,

2
=

index)=

TC/HDL-C=, °] B< 54 & a2 zeE Abgd 9 Srtston, $52 <

o Slste] HolHel FEOR gt AL .

Treatmen  Levels (mg/dl) Al Al CRI ApoAl ApoB
szmp 1 HDLC EDLVLDL' 16 ALT AST
NC  g8:036 2002:090  13.57:254  1318+1510 2300:200  6550s751  180:021  047:008 280021 + +
HC  sgsesso™ 1657057 78002405 10752751 4050s3ap 008 gopnre  agse036 g00s076 : :
S0 joosagse MI0LLEE SEI0:173F ALG0sAT6E WI5:13F G0:3965 I0:036  231:018°  438:036 - =
ul00  j7gaa3ee 25340226°  G0T22465 MIPAETS 1T61US 200s505 I40:0305 245000 430:030° & =
0150 gipsaiar= 2678:120% S087HLTI 5533H500R 2620:271%  S0S0:GF 136:024%  190:014% 3362024 + +
SV luspel Men4 6012251 4700:42% 13sLsec a8l s 05 286:030% 6392056 + +
EA2  op10sg70% 2066:223 6696:250°  49.00:545 2120s107 GATSLTAPS 36650505  315:028=  4.66:050° z 22
EAL  50a616 258551305 6661=136  ETII 26202200  SIN650= 421:023= 230010  521:023= + +




- txA e bufferg Wil sHste], T He Foto] AP o] &3 s 4=
TAOC, SOD, GSH-Px, CAT, MDA, Protein carbonyl® &433S. = A3, HCD +
o4 #23 TAOC, GSH-Px, CAT 447} uRO, EA, SVel 9ste] 3l&at= A&
stolsll o HCD ol A %718 MCA, Protein carbonyl® X+ 7A3HA NC+
3 g FEel mEeE A Gt
<gars AR F4>
Group TAOC SOD GSH-Px CAT MDA Protein Carbonyl
(U'mg protein) (% inhibition rate) {(Ulmg protein) (Ulmg protein) (nmol'mg protein)  (nmol'mg protein)
NC 242+0.06™" 13262339 2396+548 69.71+5.99" 0.76+0.24™ 0.81+0.13"
HC 1.57+0.09 90.32+5.45 10.57+£097 24.86+4.91 2.96+0.50 1.39+0.11
us0 2.02+0.09 89.95+14.55 19.78+12.41 36.83+6.51 1.73+0.46" 1.31+0.06
ul00 2040117 81.76+15.62 22.04+859 4567573 127+0.29% 123406
ul50 213015 1323£1542 25.18+9.69 51.26+9.58 160+2.92° 0.94+0.05™
sV 2.19+0.08"" 94.21+6.72 32.80+13.39 59.28+11.65 1.11+0.16™ 0.85+0.07""
EA2 2.08+0.08" 104.3£13.90 929+145 4822+6.34 0.68+0.06™" 1.11+0.11
EA4 2424023 104.0+£10.72 9.86+1.69 55.55+16.69 0.73£0.11"" 1040127

- 7+x2 W HMG-CoA reductase, CETP, LCAT® &84<& =43 23 HMG-CoAR
< NCell H|&] HCD® 27} A 7t o, A5 FofaolA] vl 4 9]

A FTO=E reductase®] &0l AsES A 53] uRO150, SV Fofdtol A
o] 5o 7HA7F g2 %, CETP(cholesterylester trasfer protein) %3 f-A}g 7 gk

< HYow, uR0150, SV, EA4 oA FolAd 7HarE gld. LCAT (lecithin
cholesterol-acyltransferase) 9] &4 HCDA A F4s oW, 1
EoEH F7F AFS B SVelAME foHd FEow 35

A B c

1201 3681

=

1004 1504

Y ;™ £ 100
GG- |1|

50 -y T T T T T T T
NC HC 50 100 150 SV EA2 EA4 NC HCD 50 100 150 SV FA2 TA4 NC HCD 50 100 150 SV EA2 EM

(Units/mg protein)
> e
L A 2
CETP ac tivity (%%
b4
¥

LOCA'T ae tivity (%6)

HM G- CoaR Activity
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- 1+x224S 34359 easy-BLUETM Total RNA Extraction kit €] protocol H'H )=
total RNAE #g3 3 cDNAZS A x3o] HMG-CoA reductase®t SREBP-2 ¢
o

- HMG-CoA reductase 2] ek zejoln (forward
primer;5 -AAGGGGCGTGCAAAGACAATC-3) % 9wk o]l (reverse  primer;
5-ACTATGGTTCTTTCCGTGCCGTGT-3), SREBP-29] Aer zetoln  (forward
primer;5~ATCCGCCCACACTCACGCTCCTC-3) 9 waF =efolv]  (reverse primer;
5-CAGTGCGAGGGATGCGGCC-3)E AH&-3h

- ¢cDNA & flste] vlo] Yol Ale] RT PreMixE AFE3. RT PreMixel total
RNA 1.0 lng/]' oligodT18 % DEPC-DWE Y& t}3 42T, 60% % 9T, 57 HH-3AA
cDNAE 4, cDNA 7} ¥39d RT €39 5 plE vlo] 2 o}3]AL2] PCR PreMix ©f ¥
3 AWER zefolu el ke ZglolmE Yol PCRS Fa3H95TAA 303, 59T ol A
30%, 72TCoA 135 35" wHE), fFdzke] @& de] Zol= 1.5% agarose gelo|l A7] 4
ot &3 HMG-CoAR¥ SREBP-29] mRNA 23§ 4 Zite o33 25

A

w

EVECR

ﬁﬂﬁﬁﬁﬁﬁﬁ

NCD HCD e

SREEP-2

ﬁﬁﬁﬂiﬁﬁﬁ

(Cormeted :,'.\mu;

e mRNA n,m,'..,.

he mRNA mq-rmlnn u‘wm-t-d 1o GAPDH)

MDD HCD SV

Rebath

Rekit

wRO (g EA [ngikg)
V= Simvastatin dmg g

RO I
SV= Smmasiatin dmg/lg

|  GADPH

.- - e - - ﬁ - HMGCR
50 00 150 2 4
uRO(mg/ke) EA(mg/ke)

NCD  HCD SV

W e S B W W S b CADPH
-

— — — SREBP-2

50 100 150 2 1

uRO(mg/kg) EA(mg/kg)
- tx2 o2 HMG-CoAR, SREBP-2¢9] mRNAE<l A3y HCDIA 713k %7} 1
SIEZAFEE, ellagic acids 73 APwodA segEHor Hishs
o) ]

o B, MEALRAFE

NCD HCD 5V

F

A3k gk SREBP-29] #d H3t fARgE AEkS HSl
o ZelsHE AN EEE Tt AL Hlg
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Optimization of the Extraction Conditions and
Biological Evaluation of Dendropanax morbifera H.
Lev as an Anti-Hyperuricemic Source
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150 - 150+
= 10+ -
g =
2 n- E a-
= =
i - 1} EEE
O HC AP PEASHPEALDS FASD EALDD O HC AP PEAS)PEALDD EASD EALM
d% BUN ¥% &4 SRR E & (%, FEUA)
<gd g AWy g4k Adoldl, BUN 54 23>
- 1 A BEE8A v o doAHolE FEES Ad 4] AP BF dF
84HA), et d@B) 3 BUN(C) A7k 43k Aoz YEgon, 9mo = wWiEy
= 82HD) B AHOHU(E) FAE STUA7I= Ao®E YEed. o& Eato, HEAt
%3t odelAEHelE EHEe] naMAF = FERAA FF 22, AdotEy
2 BUN s% oA &37F 3 A4S gds &3, eFodA 84 2 Aoty d &
% b At dome aAEEN SRS el
- AF dl(serum) R S i oRE 9 Abstas @45 SAS A3 5ida v
%3} olgotdlole RHEe dF Y olAel Y Asar odAwel $FHne
S-S dAsE &9 dE AL B
<g Ay} ro| A XODEA =74 A3 (7day)>
= ]
o e R & R R
=] 5=
TR 2
MNElEs = <t
(mefkat [nmolfminml} [mnmolfmin per mg proteind
NC =i 1.963 £+ 0.038 13.430 £ Q.51
HC - 2270 + 0074 ® PRI01 + Q.03 ==
AP 10 1.064 = (LOBRS = 12,860 = 0.40 =
FEASD 1] LG82 &£ Q041 ° 14735 & 0BG
FEA1OD 100 1.318 &+ 0073 ™ 11.773 + 0O.58 ™
EASD G| 2598 + 0L.033 17.3%9 = Q.81
EA1QD 100 LB3T £+ 0.053° 12.296 £ 0.5 ©




- AEF NS e z2E URATIH OATIS mRNA ¥ @iz o] vy &5 4

218t th. URAT1¥# OATI1S] mRNA #d& 02 RT-PCTS Fd3te] 23
total RNA #2]+= easy-BLUETM Total RNA Extraction kit 2] protocol ¥t = %
sttt RT-PCRS F33at7] flste] AFEg Zefolw= F2 34 vlo] @ 1ol o] F]
slo] F& A g

- URATI1¢] AwreF xZzto| (forward primer;5 -GCTACCAGAATCGGCACGCT-3) 2 w3k
Z}olw  (reverse primer; 5-CACCGGGAAGTCCACAATCC-3), OATI1el Awsk Zzlo]m
(forward primer;5 -~ ACGGGAAACAAGAAGAGGG-3) % 9wk Zglo]w (reverse primer;
5-AAGAGAGGTATGGAGGGGTAG-3) 18|31 GAPDH ¢ wWsF xzlolw (forward primer;
5-AGATCCACAACGGATACATT-3) 2 onkak Zjolm (reverse primer’
5-TCCCTCAAGATTGTCAGCAA-3) & AF&-3t

- ¢cDNA A4S 918t vlo] Yol o] RT PreMixE AF83. RT PreMixol total
RNA 1.0 ngjﬂr oligodT18 % DEPC-DWE Y& Ths 42T, 60 2 94T, 53 WHSAIA
CDNAE 4, cDNA 7} x3td RT &3¢ 5 plE vlol2yo}l3]Abe] PCR PreMix ol

31 TNF-alpha A®WaF xglolwe} ksl xglolE Yo PCRE 4=3J3H95TC oA 30
%=, 55C°ﬂ/\1 30%, 72CAA 125 30" WHE). ke &g Akol= 1.5% agarose
gelol 7] 9%3te] 2lg URATI¥ OATIS mRNA &g ¥4 ZAn: o3 2

o

.

FPotassium oxonate - ¥ + + ¥ + +
FEA - - . =0 100 - . mg'ky
EA = = - - - 50 104 mg'kg
Allopurinal - - 10 - - - - mgkg
mURAT1 e e — — — — RN

mOAT1 580 bp
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AP FPEASOPEAIOD EASD FAILGD

C s,
==
=2 os
==
E-—-
%§m+ -
s | s
<l,, \\“3‘:
52 \\

. A

N HE AP FEASDPEAIDO EASD EAlOD

- A Ao URAT % OAT1S] mRNA #Qlds} HEa vt 5
AHOIE #9852 24ke] FHjo] #ofst= OAT1I &4 % 84k A&
URAT1S 9Alste] @4ke] wid e aprp 3 2s &<l

- URAT13 OATI19 w94 vd§S western blottings a3 sle] &<l ALz
(Immunoblotting)< 10% SDS-PAGE gelE& AF&£3lo] 120Vl A 1A 308 WA 24]
st A719E S shlen, NC flEede ARS38ke] 4TolA SOOmMoﬂH 1A1ZF 304
oF EdHAHE iAol Edlay ®H NC WEYAS 5% skim milks ¥ 3HsF blocking
bufferoll A 24A]1 759t 4TC7ol A rockerE AF&3te] A9 non-specific binding S
blocking 3+ = TBS-T ©] 15% 7td o= 2¥ A 12 A= 5% skim milk Z3F
¥ TBS-T &9 URATI1Z OATI (Santa cruz) ZAE 1:200 A H7lste] 1A
ZF wkSElon 98 F 16F Ao w 5 JAS AAEta, 2% &4 (anti-goat
polyclonal-HRP, 1:5000 3]2)&E AF2oA 1A7F ¥k A7l 3?— Millipore A 3% 9]
chemiluminescent HRP substrate A¢} B Al%FS 1112 &§3te] WH e =5 A
gsto] il Wy s EeA




Potassium oxonate + + + + + 3

PEA - - - 50 100 - - mg'kg
EA - - . . i 0 100 mgkg
Allopurinol - - 10 i - - - mg'kg
mURAT1 —— —_— —= | 70 kDa
mOAT] o — - e | 60 kD a
Bactin | emmm— — ..“_...._.-—u_m 43 kDa
B 1»-
A P!
* 8 08-
o
_.Hl = ] i
2 E_ |
==
Eg 041 T
E -
= = 024 —
0.0
T AF PEASD PEAIDD EASD EALIDD
C 154

=
A

=
in
B

mOAT | protein ke ve s
iNormalied tof -octn )

7"

N

NC HC AP PEASOFEALOD EASO EALDD

=
=

- NF 23 o]

URAT % OAT1¢ ¥l el Ay HE&A vsd 5=
| o

l o7
ool M Ho|E HIFEL ko] Hulo #oJstE= OATI 84 2 22ko] A& 5
3t URAT1S 9Alste] g4kl viAd 87 43 A gR1Eh

MSU crystal2 §E3t= 54 B34
HolAH o EZ Y FdF 23 &<
- MSU crystal® %3t %4

of

ERDAA BENUET) 70%THY ol




o ofo
T
o

A FPS Y3 FESLL 6/ o2 BRI o, At (Negative control), MSU
crystal T, FANET A EMER (indomethacin) 3mg/kg T, H8A} o €olA|

HeolEZ 10, 50 ¥ 100 mg/kg FAT o2 +573ste] oFES Fol. ICR vhg-229]

MSU crystalS 3 atFAF 3 th2 4, 8 12, 24, 48 A7t vy TS A3 484 7HA)

o W& FAZS =AHI e & FAS AHEH3lY] lysisdt lysateE IL-1beta®}t

TNF-alpha @2 R&D systems ELISA kit & =43t 2 23 MSU crystal %= %

T B4 TERDAAM HEA v FEEY JEoAMHE 859 FHT &
o

UL

\\{u_‘ﬂ'l.'l: MU tmdnced

o medel .im:L_l Hima'k
Wi '”"E’ 1:I-J:u=l;g
047 EED Negative control O EA I0mpkg
X SES-miniced contral B3 EA SCmeky
B3 Indomethacin (Jmgkg) (EE EA HO0mgig

E 0.3 —

£ e

= = o =

- e = = -

.§ 0.2~ = = -

= = > o =

: .- E H - ZEAlES &

2o B HBlai  HE | HHN:  Halls
H1llGl BHEIEG BEIA- HEILG  Hallao
a‘g 2|2 fg IS % e E% ZlE gs
Z1EIN =1= |00 = ke A N EA g == :
e = 1 e = i == ; == ] A = A

no L LHE E = L AENIEE] 1 EIR)IE g ZISHLEL
-+ 4 12 24 48
Time {hr)
<EFA BAd FEEDA ankle thickness =343 >

- 100 -




g il

Lo o )
o
=)
T

%f/////%_' .

Z
10D ; 'i = i "
) 3 2i- == g
-I ' .
o == " E
; HEA JL N !
XNC MU 3 10 b ] L] N MEU 3 1] = 100
Inidamekatin FEA [mg'kg) Indsmethaetn PEA (mgkg)
fmzlz) {mgle)
IL-1beta &4 ZA3} TNF-alpha =744 3}

\

<ankle 2402 AAFH AolE7el =4 Az

ol HOIE #3E o x1o

|
N
ME
>
=
i
_E,
a1
N
N
o
do
iy
i
S
2
N AT

o= |AHesx 5x40cm; 63-200um particle size, Merck, Darmstadt, Germany
A )24 CHClg/MeOH (100:1 to Oil_ratios, eac}} IOOQ mL) 87} fraction
20 |° ° S TLC profiled vlgez % 8/ £8& g5
A ZORBAX Eclipse XDB-C18
HPLC |7 1 ml/min
= |UV 254nm, 284nm
inject volumn |10x0
Sz MeOH / 0.1%(v/v) formic acid H2O
i (min) MeOH (%) H20+0.1% formic acid (%)
0 35 65
10 35 65
15 60 40
22 80 20
26 100 0
32 100 0
35 35 65
39 35 65
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= DLk 15011 22 1 11 a0l -0

= DL, S 1 0 O

=R RN

T e
2
.

f
3 = D ek AW N BT -
iH HM SRR R T RS
i
I H
‘
.E LM
!
1H
|II | o
A P,
;.*..—l-"-"’_ - = _'_.__
] [ ] " JII
n M
(A); BEA} nj&3) 5% F4 FEE9 dEotAEHolE EEE (B); 7HA fraction, (C); 8HA fraction?)

HPLC Z3}4.
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108+ B 10 pg/ml ot

| W 30 pgiml

]
=

6l -

404

XOD imhibition
(e of comtrol)
1

<#4 2HE oYolAHEFS 2EAYE SR 3 XODANE HA>

- R eEAPES] W Astas Asles e A% 1 WA 8H fraction T
A 7TH 2 8W fraction®] HE AbstaA &4 oA Aol MY 7 o= e
gomn olg EUE HEA v 5% T4 FEE CdUHolAHE £33 4 o
ZA4Y5E 8 fraction®] % A AE o ¥ A(peak)E HPLC ZAF}E o] &3lo] Fels}
i, LC-MS/MSE o] &ste] &4 Aw9 sg=S 1HE. LC-MS/MS+ th+9 =1
o

ER
<LC-MS/MS z=71>
6520 Accurate Q-TOF (Agilent Santa Clara, CA) mass spectrometer

Ch coupled to HPLC equipped with a UV-vis detector
A4 Agilent Eclipse Plus C18 column (2.1 mm x 150 mm, 1.8 pm)
|z solvent (A) 0.1% formic acid in water/solvent (B) 0.1% formic acid in acetonitrile
UV (detector) 254nm
JAAE BF 5 ul

T arE A .
(m%sg g@czc]ra) ESI source (Agilent Santa Clara, CA)
A2 A A(sheath)2, BZE7}A(auxiliary gas) ¥ AFS =71~
(collision gas)& A& 7t9H o]$RAH 25+ 325T

“ESI MS 22 EfE ol BroA Aal, 35kV #F gl AH4H

EAEA 100 - 1000 A4 20 BEoA 1L/RS] A Spsi BER 27
-4 3ES CeZ W(Capeellpak-Cis column, 5 pm, 250x4.6 mm; Shiseido,
Japan)S ©]-&3}e] HPLC Al~Hl o2 2Hl(Waters 2998 HPLC systems, USA)
- (min) solvent A (%) solvent B (%)
0 97 3
10 97 3
30 50 50
45 10 90
50 97 3
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Pl pu

— LR I MR LT

|
| L
Ln:'-_- - el j .Iulljl.',\?u_. I'.
:I:l Al .I:I |I!
<LC-MSMSE °|&3 &4 3s}gE 4>
- HEA vEH 5% Y FEE CBeAHolE 289 UVI ¥ UV2E 47 Ha
N @ EEAoz B4 9EAUE 89 fractiond] UV1 2 UV2E 247F 4] 8 2o
o7 ¥ % FA AR var AR FU|sINey, oo xIHE= IFFE]
T2E FAF
Cinobufagin Camptothecin
H,C.
S N
HDJ\#\DH = e OH
OH
Thellungianol 2,6-nonadienol

Pe »
~0

Methyl eugenol
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vy BRI F2E2E9 A 7 SA =S Y% in vitro 8% 2389

S MERARe T HE2Y S4B 5 Qb 284 HAD, NP A Fol o
A UEe sEgA A8 2ERE 24 BRE 294 HA8e wEAL 5o o4
A Fz duu, $84 HA%e F2 wad AgsdA A4F ks 43

- ol dAAQ] HEHo] Fty =
oA ATP 74 9 FF(edema)o] LA E o, A= o] FH gk &4do] g, 2174
A APEE HEdo]l S F AEe AlZte]l A = J
A1 73 A £ A} (delayed neuronal death)z}al &t

- AF7HA 7P B AbEEo] WolEol= M ofg AAAMEA V1A Fole= M
sldo| oAl AEZ upe] Mgt ZFFEFHOIE (glutamate)’} FA WA W, o]
ZFEHOIETE AXUE Fyuo]l Ax A=k Axd 2 Ao ABAEAL
FaEoheE E24 AAAZAF 71 g olgg JH AFE HE R M A
Uetu= AAAEALS B340 ® JAste =4S S AY, B4 dE VA W
Sl A7 FAEIL o oAt aRHow M o3k AAMEAE oA S

- = .

- NO= ¥ HEd2S oA das oM s 24ste ndts o
stal, HEFTd A ASs fdele dd A dweta, ddE FEYA st w9
Aates A7 AR Iy A o]y e NO= L-oF27]d(L-arginine)©] NOS
g &2 (Nitric Oxide Synthase)oll 2] &l 3= o] A H.

- Zruloln] - AFR-E] 2 AH(Gamma-Amino Butyric Acid; 0] 3t GABAzZ} 3hHe Hjga A
ofu| 14k AFo R EFF AAdE=Aoltt WO FE e duFTFol #
goto] Polms 2o FHE dAsta FAS S %“\]74 S SFoE 18YgE
Welke 2 By

5

- AAAg A EA FAHEAMNOS) FA4AELS Nitric  Oxide  Assay — Kit

(Colorimetric)(ab65328, Cambridge, UK)Z o]&3atith AAA Astdsr FAHEL

(nNOS) =HA&S s <2l3k WA 207219 =H(SD rat)9] Ejo}ol AlA] cortexE £

sto] vt AAlske] ARS-E

- Nitric Oxide Assay Kit® F 7FA] @AIE AA oA A S SH3 WA Ak 39
Ao

E4E o]gste] AMAS opdAdor HEAT AL, 2 < B
=2 A4 %:ﬁ ] %= Griess reagent® AFE-3le] 540nmelA FF =& FA st JF3H
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